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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Chemical 
Methods of Test Sectional Committee had been approved by the Textile Division Council. 

There have been many fire incidences in recent years in public buildings/places, the origin of which could be 
many, such as electric short circuiting, ignition, etc. The origin of fire may not be that much dangerous and 
hazardous as the ease of ignition and spreading of fire due to combustible materials such as textiles, plastics, 
upholstered furniture, etc. Depending upon the type of material encountered in burning, its ease of ignition and 
its fire spread properties, the extent of damage to the life and property could be enormous. In order to prevent or 
minimize the damage to life and property due to such fire risks, formulation of standard for resistance to ignition 
of curtains and drajies in public places/buildings needs no emphasis. 

It needs to be borne in mind that measures to reduce the ignitability of a textile or textile assembly may adversely 
affect other fire properties such as smoke and toxic gas evolution and this aspect may require consideration when 
materials and construction techniques are being evaluated. Therefore, it is desirable that the finishing materials 
used for various surfaces and decorations including textiles should be such that it does not generate toxic smoke 
and/or fumes. 

The smoke generated due to burning may consist of several gas effluents that may cause death or incapacitation 
by asphyxiation or lung irritation of such effluents, perhaps the most significant asphyxiant gases are Carbon 
monoxide (CO), Hydrogen cyanide (HCN). CO causes a decrease in oxygen supplied to or utilized by body 
tissues with a corresponding increase in carboxyl hemoglobin. HCN is approximately twenty five times more 
toxic than CO. Its toxic effect is by hydrolysis in the blood and prevention of capacity for utilizing oxygen, thus 
gready affecting the heart and the brain. 

In contrast to asphyxiating toxicants, irritant toxicants affect both sensory and upper respiratory tract or lung. They 
may cause instantaneous reaction like lachrymation; blinking of the eyes; pain in the nose, throat and chest; breath 
holding; coughing and even laryngeal spasms etc. At sufficiently high doses, irritants penetrate deep into the lungs 
and can cause pulmonary oedema and death from a few hours up to several days after exposure. Among irritant 
gases, perhaps the most dreaded ones are hydrogen chloride and acrolein. 

Although limits of toxic gas effluents have not generally been uniformly laid down for public places, toxic as well 
as irritant gas models for laboratory assessments or time available for escape have been worked out for assessing 
both such type of gases. The basic principle of assessing hazard analysis in the case of toxic gases is in relating the 
exposure dose of each toxic gas to increment of time while in the case of irritant gas it relates to the concentration 
of each irritant with increment of time. 

The composition of the Committee responsible for the formulation of this standard is given at Annex A. 

This standard is based on UIC 564-2 'Test method for determining deterioration of visibility due to smoke released 
on combustion of materials' published by the International Union of Railways and relates the impact of effluent 
gases with the increment of time. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated expressing the result ofatest or analysis, shall be rounded offin accordance with IS 2 : 1960 
'Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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1 SCOPE 

This standard specifies a method to determine the 
deterioration of visibility due to smoke produced when 
materials burn in a given sealed chamber, by assessing 
the attenuation of a light beam passing through the 
chamber. The method is applicable to combustion of 
all kinds of materials including textiles. 

2 PRINCIPLE 

The specimen of the material is ignited in a chamber 
measuring about 0.5 m' and having two glazed 
openings in its roof and floor which permit a light beam 
produced by an incandescent mat bulb to pass from 
bottom to top through the inside of the chamber, which 
contains the smoke released by burning of the 
specimen. The light intensity of the bulb is held 
constant throughout the test. While the smoke is 
developing, the light attenuation is recorded by means 
of a light meter cell, positioned at the upper opening 
of the chamber by measuring the following: 

a) The cur\'e E = f{t), where E = illumination 
intensity at the cell in lux; and t = time in 
seconds; 

b) The illumination intensity measured by the 
cell at the fourth minute (£4); and 

c) The total light volume transmitted during the 
first 4 minutes by calculation of the area 
between the coordinate axes and the curve 
E =f(t). 

3 APPARATUS 

3.1 Smoke Chamber — The smoke chamber shall be 
constructed of heatproof material such as reinforced 
plywood or plywood coated with fireproof paint {see 
Fig. 1). It shall rest on supports approximately 250 mm 
high. The internal dimensions of the chamber shall be: 

a) Height (H) = 1 000 ± 5 mm, 

b) Length (L) = 750 + 5 mm, and 

c) Width (P) = 750 ± 5 mm. 

3.1.1 The chamber shall have doors with seals so as to 
ensure that it is hermetically sealed. 

3.U The ceiling (A) shall have opening of diameter 
slightly larger than the light meter cell {see 3.3), glazed 



and positioned at distance d = 250 ± 2 mm from the 
nearest side walls. 

3.1.3 The floor (6) having an opening of 80 ± 1 mm 
diameter, glazed and positioned centrally on the vertical 
line passing through the centre of the opening in the 
ceiling (A). It shall also have an opening to introduce 
the burner {see 3.6), which can permit the burner to be 
tilted at an angle of 45° to the horizontal. 

3.1.4 The chamber shall have a light bulb holder 
approximately 215 mm from the bottom edge, 
positioned on vertical line through the centre of floor 
opening {B). The bulb shall be placed in this holder in 
a vertical position. 

3.1.5 The side wall (C) shall have an opening of 
approximately 130 mm diameter situated near the 
bottom and connected to a smoke discharge pipe, fitted 
with a sealing shutter at the chamber outlet. 

3.1.6 The side wall (D) shall have a ventilation inlet 
which can be closed during the test and opened after 
the test to admit scavenging air and facilitate smoke 
expulsion. 

3.1.7 The smoke chamber shall be fitted with a glass 
window for observing the interior volume. The window 
shall be covered with a black curtain throughout the 
measurement period in order to prevent stray light from 
entering. 

3.2 Electrical Equipment — Incandescent electric 
bulb 220 V, 100 W (clear glass bulb). 

3.3 Light Meter — It shall have at least two measuring 

scales 0-10 and 0-100 lux. 

3.4 Plate of Non-combustible, Fire Proof and Nou- 
heat-Conducting Material — It shall be made from 
aluminium silicate (cement and glass) with dimensions 
of 1 22 mm x 100 mm x 6 mm. 



3.5 Stainless Steel Plate — 

122 mm x 1(X) mm x 2 mm. 



Having dimensions of 



3.6 Burner — Butane or propane gas burner in 
accordance with Fig. 2. The Iximer shall be titled at an 
angle of 45° to the horizontal and shall be placed on 
the floor {B) of the smoke chamber so that the flame 
produced is inside and the air inlet outside the smoke 
chamber. 



IS 15782 : 2008 



3.7 Specimen Frame — To enable the specimen to 
be held at an angle of 20° to the vertical (see Fig. 3). 
The specimen shall be fixed with 4 nuts between the 
front of the specimen frame (which contains an opening 
of 100 mm X 50 mm), (see Fig. 3), the fire proof plate 
(see 3.4) placed against the reverse side of the specimen 
and the stainless steel plate (see 3.5). Mounting of the 
specimen shall be as f)er Fig. 4. 



3.8 Device for Adjusting the Distance Between 
Specimen Frame and Burner — A device may be 
used, operated from outside with the chamber closed, 
which makes it possible to move the specimen frame 
towards the burner or the burner towards the specimen 
frame so that there relative positions correspond 
with 4.4. 




h=250 approx. 



intemar dimensions 
H=1000±5 
L =750±5 
P=750±5 
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Light meter cell 
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03=130 approx. 
di =150 approx. 
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L=light bulb 
h=250 approx. 



d2= 100 approx. 



Air Inlet opening 



Fig. 1 Smoke Chamber — General View 
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Fig. 2 Burner 
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Fig. 3 Specimen Frame Tilted at an Angle of 20° to the Vertical 
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Fig. 4 Arrangement for Combustion of Specimen 



4 PROCEDURE 

4.1 Preparation of Equipment for Burning tlie 
Specimen (see Fig. 4) 

4.1.1 Prepare test specimen of the actual material used 
having dimensions of: 

a) Length : 120 mm, 

b) Width : 100 mm, and 

c) Thickness ; that of material actually used. 

4.1.2 Insert the following successively into the 
specimen frame and firmly bolt all the components: 

a) Specimen (top side to front of frame), 



b) Plate of fireproof material {see 3.4), and 

c) Plate of stainless steel (see 3.5). 

4.2 Air Supply, Gas Consumption and Pressure of 
Burner — Regulate the air supply, with gas consumption 
of 24 1/min + 2 1/min and pressure of burner (see 3.6) 
at 0.5 ±0.1 so that the blue cone of the flame has a 
length of 30 ± 5 mm when the burner is tilted at 45°. 

4.3 Position the specimen frame on the floor of the 
smoke chamber so that the tip of the blue cone of the 
Bunsen burner flame touches a point on the longitudinal 
centt-e line of the specimen surface 25 mm distant from 
the base of the opening in the front of the specimen 
frame (see Fig. 4). 
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4.4 Introduce the specimen frame with the specimen 
and the burner (unlit) into the smoke chamber as 
described in 3.7, 4.2 and 4.3. Close the door of the 
chamber. 

4.5 Close the shutter V of the smoke discharge pipe 
taking care that the smoke extractor is switched off. 
Close the air intake opening on side (D). 

4.6 Place the light meter cell at the opening in 
ceiling (A) taking care to prevent any stray light, 
emanating from outside the smoke chamber, from 
entering, for example, by covering the cell with a black 
cloth (in the most sensitive measuring scale the light 
meter must indicate less than 0.3 lux). Adjust the light 
meter cell to zero. 

4.7 Alter the measuring scale to the lowest sensitivity. 

4.8 Switch on the electric light bulb and adjust the 
current flow to obtain an illumination intensity of 100 
lux. Of)en the door of the chamber and the air intake 
opening in side (D). 

NOTE — Opening the air intake aperture helps to prevent 
extinction of burner when door is closed {see 4.9) 

4.9 Light the burner, start the chronometer and close 
the door and the air-intake opening and ensure that the 



burner has not been extinguished. All these operations 
must be completed within 5 s. 

4.10 Note the time (/) for which illumination intensity 
(E) is equal to 90, 80, 70, lux etc. Change the measuring 
scale in order to obtain greater accuracy when reading 
the illumination intensity, especially for values of under 
10 lux. 

4.11 Extinguish the burner as soon as illumination 
intensity falls below 1 lux or, if this does not occur, 
after 5 min. 

4.12 Remove any soot deposited on the glass covers 
of the openings in the ceiling (A) and floor (B) before 
starting another test. Clean the side walls of the 
chamber at regular intervals. 

4.13 Carry out three tests for each material. 

4.14 Presentation of Results (see Fig. 5) 

4.14.1 State the recorded illumination intensities as a 
function of time (individual values for each sf>ecimen 
and arithmetic mean). 

4.14.2 Draw the curve for the material by entering the 
times on the .c-axis and the arithmetic means of the 
corresponding illumination intensities (in lux) on the 
v-axis. 




■nil 



240 



seconds 



Fig. 5 Method Representing of Results to Determine Deterioration of 
VisiBiuTY Due to Smoke Produced by a Material 
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4.14.3 Based on the curve, indicate the value of 
illumination intensity £4 in lux obtained in the fourth 
minute; the light volume T in lux-minutes obtained 
during the first 4 min by calculating the area between 
the coordinate axes and the curve E =f(t) drawn in 
accordance with point 4.14.2. Grade the material into 
classes A, B and C, based on the values of £4 and Tand 
in accordance with the Table 1 . 



Table 1 Grading of Material 

(C/flttSg 4.14.3) 



SI No. 


E, (\x) 

Tihmim) 


£4 2:50 


20 rS £4 5 50 


£4<20 


(1) 


(2) 


(3) 


(4) 


(5) 





7->300 


A 


B 


B 


ii) 


150S7-<300 


B 


B 


C 


iii) 


r<150 


C 


C 


C 
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